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WHVWPHWKRGVZKLFKHOXFLGDWH WKHEHKDYLRURI WKH VWUXFWXUHPDWUL[DWJLYHQ WKHUPDO ORDGV7KHVHDUHJURXQGLQJPHWKRGV







([SRVXUH RI FRQFUHWH WRKLJK WHPSHUDWXUHV LV FORVHO\ UHODWHG WR PLFURVWUXFWXUDO FKDQJHV DQG WUDQVSRUW
PHFKDQLVPV RI PRLVWXUH WKURXJKW WKH FHPHQW PDWUL[ 7KHUH DUH WKHRULHV RI GHWHULRUDWLRQ RI WKH PDWHULDOV
GHVFULELQJ WKHVHVPHFKDQLVPVZKLFK L D D ORW RI FDXVLQJ H[SORVLYH VSDOOLQJ RU EUHDNLQJ DQG GHVWUXFWLRQ RI
FRQFUHWH VWUXFWXUHV GXULQJ ILUH >@:DWHU LQ OLTXLG VWDWH LQ FRQFUHWH FKDQJHV WRZDWHU YDSRU DW WHPSHUDWXUHV
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ZKLFKGHFUHDVHVSUHVVXUHRIZDWHUYDSRU+RZHYHULIPDWUL[RIWKHFRQFUHWHLVGHQVHUZDWHUYDSRUFDQUHDFK
KLJKYDOXHVRYHU1PP$VDUHVXOWRIKLJKLQQHUSUHVVXUHDERYHPHQWLRQHGH[SORVLYHVSDOOLQJFDQRFFXU
7KH LQYHVWLJDWLRQRI WKHEHKDYLRURIFHPHQWPDWUL[GHSHQGLQJH[SRVHG WR WKHUPDO ORDGV LOOXVWUDWHG LQ WKH
IROORZLQJ KDV EHHQ FDUULHG RXW DV D SDUW RI UHVHDUFKZRUNV DW WKH IDFXOW\ RI &LYLO (QJLQHHULQJ DW WKH%UQR
8QLYHUVLW\RI7HFKQRORJ\7KHSDSHU GHVFULEHVPHWKRGVZKLFK FDQEHXVHG IRU WKH VWXG\RI WKH FKDQJHVRI






\HDUV 7KH EHKDYLRU RI FHPHQW PDWUL[ DW KLJKHU WHPSHUDWXUHV LV GHWHUPLQHG E\ WKH VHOHFW ELQGHU ILOOHUV





WKHPDWHULDO$W ILUVW IUHHZDWHU HVFDSHV IURP FHPHQW SDVWH WKURXJK FDSLOODULHV WKHQ DW KLJKHU WHPSHUDWXUH
FKHPLFDOO\ ERXQG ZDWHU LV UHOHDVHG 7KH FKDUDFWHU RI WKHVH SKDVH FKDQJHV GHSHQGV RQ VHYHUDO DVSHFWV


















&RQVLGHUDEOH LQFUHDVH RIZDWHU SHUPHDELOLW\ XS WR  [ KLJKHU ± R&
GHK\GUDWLRQRI HWWULQJLWH ± R&GHFRPSRVLWLRQRI J\SVXP&D62+2
R&PHOWLQJRISRO\SURS\OHQHILEHUVEHJLQQLQJRIK\GUDWLRQRI&6+JHO
R& /RVVRISK\VLFDOO\ERXQGZDWHULQFUHDVHRILQQHUSUHVVXUH












R& 'HFRPSRVLWLRQ RI FDOFLXP FDUERQDWH &D&2ĺ&D2&2 VWURQJ HQGRWKHUPLFUHDFWLRQDFFRPSDQLHGE\UHOHDVHRIFDUERQGLR[LGH
R& %HJLQQLQJRIIRUPDWLRQRIFHUDPLFERQGUHSODFLQJK\GUDXOLFERQG
±R& )RUPDWLRQRI:ROODVWRQLWHȕ&D26L2
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R& 7RWDOGHFRPSRVLWLRQRIFRQFUHWHPHOWLQJRIFHUWDLQFRPSRQHQWV
6HOHFWHGPHWKRGVIRUVWXGLHVRIWKHVWUXFWXUDOFKDQJHVRIWKHPDWUL[DWKLJKHUWHPSHUDWXUHV
%DVHG RQ H[SHULHQFH DQG DYDLODEOH OLWHUDU\ IROORZLQJ PHWKRGV ZHUH VHOHFWHG D 0LFURVFRS\ E




























%DVHG RQ DFKLHYHG UHVXOWV LW FDQ EH VWDWHG WKDW FKDQJHV LQ WKH PHFKDQLFDO SURSHUWLHV RFFXU HYHQ DW WKH
WHPSHUDWXUHV DURXQG  &  FDXVHG E\ FKDQJHV LQ WKH FHPHQW PDWUL[ ZKLFK ZHUH SURYHG E\ WKH
PLFURVWUXFWXUDOFKDQJHV

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7HVWLQJ VSHFLPHQV WKH FXEHV ZLWK GLPHQVLRQV  [  [  PP ZHUH H[DPLQHG ZLWK DQ RSWLFDO
PLFURVFRSH1LNRQ HTXLSSHGZLWK D GLJLWDO RXWSXW DQG 79 FDPHUD 6RQ\ DIWHU WDNLQJ RXW RI WKH IXUQDFH DQG


























7KHUPDO FRQGXFWLYLW\ FRHIILFLHQW LV DQRWKHU YHU\ LPSRUWDQW SURSHUW\ RI FRQFUHWH H[SRVHG WR KLJK
WHPSHUDWXUH&KDQJHRIWKHUPDOFRQGXFWLYLW\LVRQHRIWKHLQGLFDWRUVRIFKDQJHVLQPLFURVWUXFWXUH%HVLGHWKLV
SURSHUW\ LV DOVR LPSRUWDQW IURP WKH SRLQW RI YLHZRIPRGHOLQJ WKHEHKDYLRU RI WKH FRQFUHWH VWUXFWXUH DW KLJK
WHPSHUDWXUHV IRU H[DPSOH GXULQJ ILUH'HWHUPLQDWLRQ RI WKHUPDO FRQGXFWLYLW\ DW KLJKHU WHPSHUDWXUH FDQ EH
FDUULHGRXWLQDFFRUGDQFHZLWK(1,625HIUDFWRU\PDWHULDOV±'HWHUPLQDWLRQRIWKHUPDOFRQGXFWLYLW\±
3DUW+RWZLUHPHWKRGVFURVVDUUD\DQGUHVLVWDQFH WKHUPRPHWHU7KHPHWKRGGHVFULEHG LQ WKLVVWDQGDUG LV










FRQVWDQW LQ WLPH7KHUPDO FRQGXFWLYLW\ FRHIILFLHQWZDV FDOFXODWHG IURP WKH UDWH RI WHPSHUDWXUH LQFUHDVH DQG

















'XULQJ PHDVXUHPHQWV LW ZDV IRXQG WKDW LQFUHDVHG WHPSHUDWXUH FDXVHV GHFUHDVH RI WKH YDOXH RI WKHUPDO
FRQGXFWLYLW\ DW WKH WHPSHUDWXUH  & E\ FD  ±  DQG DW WKH WHPSHUDWXUH  & E\  ±  
GHSHQGLQJRQWKHW\SHRIFRQFUHWH

























$IWHU ILUVW WHVWV GHWHULRUDWLRQVRI VWUXFWXUHRI FRQFUHWH VSHFLPHQVZHUHGHWHUPLQHG MXVW OLNHZLWKRWKHU XVHG
PHWKRGV7KHGHWHUPLQDWLRQRIWKHSHUPHDELOLW\RUWKHZDWHUDEVRUELQJFDSDFLW\RIWHVWVSHFLPHQVHHPVWREH
YHU\ SURPLVLQJPHWKRGV IURPSRLQW RI YLHZRI GHVFULELQJ EHKDYLRU DQG SURSHUWLHV RI FRQFUHWH DIWHU WKHUPDO
H[SRVXUH
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